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SUPPLEMENTARY MATERIAL 

 
Supplementary Table 1. Sources of M. tuberculosis drug resistance polymorphisms used to curate a 

mutation database.  

Source/reference No. of mutations Type of article 

TBDreaMDB (Sandgren et al. 2009) 990 Database 

MUBII-TB-DB (Flandrois, Lina, and 

Dumitrescu 2014) 

144 Database 

Ajbani et al. 2012
 
 – MTBDRsl mutations 18 Test 

Ando et al. 2010
 
 13 Novel mutations 

Andries et al. 2014 5 Novel locus 

Beckert et al. 2012 1 Novel locus 

Boonaiam et al. 2010 16 Novel mutations 

Brossier et al. 2011
 
 17 Novel mutations 

DeBarber et al. 2000
 
 8 Novel locus 

Engström et al. 2012
 
 55 Test 

Georghiou et al. 2012
 
 26 Review 

Helb et al. 2010
 
– XpertMTBRIF mutations 21 Test 

Hartkoorn, Uplekar, and Cole 2014 2 Novel locus 

Hillemann, Rüsch-Gerdes, and Richter 2008 2 Novel locus 

Jin et al. 2012
  
– MTBDRplus mutations 9 Test 

Jnawali et al. 2013
 
 154 Novel mutations 

Liu et al. 2013
 
 17 Test 

Maruri et al. 2012  32 Review 

Morlock & Metchock 2003
 
 7 Novel mutations 

Moure et al. 2013
 
 17 Test 

Nebenzahl-Guimaraes et al. 2013  52 Review 

Safi et al. 2013
 
 15 Novel locus 

Sekiguchi et al. 2007
 
 13 Test 

Shi et al. 2013
 
 9 Test 

Shi et al. 2014 7 Novel locus 

Slayden & Barry 2000
 
 33 Review 

Stoffels et al. 2012
 
 82 Novel mutations 

Tan et al. 2013
 
 38 Novel mutations 

Wang et al. 2013
 
 13 Test 

Zhao et al. 2014 11 Novel mutations 

Zhang et al. 2013
 
 64 Novel mutations 

S. Zhang et al. 2013 5 Novel locus 

Zhang et al. 2014 37 Novel mutations 

Zimenkov et al. 2013
 
 54 Test 

In addition to published articles two databases were consulted, TBDreaMDB (Sandgren et al. 2009) and MUBII-

TB-DB (Flandrois et al. 2014). Lineage specific mutations and polymorphisms without sound phenotypic data 

supporting their association with resistance were discarded (Supplementary Table 2). See 

SupplementaryData1.xlsx (http://pathogenseq.lshtm.ac.uk/rapiddrdata) for the full list of drug resistance 

mutations. 
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Supplementary Table 2. Phylogenetic SNPs not included in the curated database 
 

Gene 
Chromoso

me position 

Nucleo

tide 

change 

Codon 

change 

Codon 

number

* 

Amino 

acid 

change 

Locus Tag Lineage/clade** Source*** 

rpoC 765150 G/A GGG/GAG 594 G/E Rv0668 4.1 (Coll et al. 2014) 

rpoC 763884 C/T GCC/GTC 172 A/V Rv0668 1 (Coll et al. 2014) 

rpoC 763886 C/A CGG/AGG 173 R/R Rv0668 1 (Coll et al. 2014) 

rpoC 765171 C/T CCG/CTG 601 P/L Rv0668 1.1 (Coll et al. 2014) 

rpoC 765230 G/A GCG/ACG 621 A/T Rv0668 1.1.3 (Coll et al. 2014) 

rpoC 764995 C/G GCC/GCG 542 A/A Rv0668 4.3 (Coll et al. 2014) 

rpoC 764013 A/C GAG/GCG 215 E/A Rv0668 7 (Coll et al. 2014) 

rpoC 766955 G/A GAG/AAG 1196 E/K Rv0668 7 (Coll et al. 2014) 

rpoA 3877553 C/T GAG/AAG 319 E/K Rv3457c 4.1.1.1 sub-clade (Coll et al. 2014) 

rpoB 763031 T/C GCT/GCC 1075 A/A Rv0667 4 (Coll et al. 2014) 

rpoB 760115 C/T GAC/GAT 103 D/D Rv0667 4.1.2 sub-clade (Coll et al. 2014) 

rpoB 762434 T/G GGT/GGG 876 G/G Rv0667 3 (Coll et al. 2014) 

pncA 2289047 G/A TCC/TCT 65 S/S Rv2043c 3 (Coll et al. 2014);(Feuerriegel et al. 2014) 

pncA 2289104 T/C GCA/GCG 46 A/A Rv2043c M. canettii (Feuerriegel et al. 2014) 

gid 4408156 A/C CTT/CGT 16 L/R Rv3919c 4.3 (Coll et al. 2014) 

gid 4407588 T/C GCA/GCG 205 A/A Rv3919c 4 (Coll et al. 2014) 

gid 4407780 C/T GCG/GCA 141 A/A Rv3919c 1.1.3 (Coll et al. 2014) 

gid 4407873 C/A GTG/GTT 110 V/V Rv3919c 1 (Coll et al. 2014) 

gid 4407927 T/G GAA/GAC 92 E/D Rv3919c 2.2 (Coll et al. 2014) 

embB 4249408 G/A CCG/CCA 965 P/P Rv3795 4 sub-clade (Coll et al. 2014) 

embB 4247646 A/G GAG/GGG 378 E/G Rv3795 Ancient lineages (Coll et al. 2014);(Feuerriegel et al. 2014) 

embB 4246864 C/T GTC/GTT 117 V/V Rv3795 BOV_AFRI (Coll et al. 2014) 

embB 4246930 G/C CAG/CAC 139 Q/H Rv3795 4.1.1.2 (Coll et al. 2014) 

embB 4248115 C/T GAC/GAT 534 D/D Rv3795 2.2.1.1 (Coll et al. 2014) 

embB 4249012 G/A CTG/CTA 833 L/L Rv3795 4.4.1.2 (Coll et al. 2014) 

embB 4249732 C/G GCC/GCG 1073 A/A Rv3795 4.7 (Coll et al. 2014) 

embB 4248073 C/T ACC/ACT 520 T/T Rv3795 7 (Coll et al. 2014) 

embB 4247590 A/G CTA/CTG 359 L/L Rv3795 M. canettii (Feuerriegel et al. 2014) 

embB 4247815 C/T GCC/GCT 434 A/A Rv3795 M. canettii (Feuerriegel et al. 2014) 

embB 4248195 A/G AAG/AGG 561 K/R Rv3795 M. canettii (Feuerriegel et al. 2014) 

embB 4248206 A/G AGC/GGC 565 S/G Rv3795 M. canettii (Feuerriegel et al. 2014) 

embB 4248439 C/T ACC/ACG 642 T/T Rv3795 M. canettii (Feuerriegel et al. 2014) 

embA 4243346 A/G CAA/CAG 38 Q/Q Rv3794 4 sub-clade (Coll et al. 2014);(Feuerriegel et al. 2014) 

embA 4245969 C/T CCG/TCG 913 P/S Rv3794 1 (Coll et al. 2014) 

embA 4243848 G/A GTG/ATG 206 V/M Rv3794 1.1 (Coll et al. 2014) 

embA 4244220 C/T CTG/TTG 330 L/L Rv3794 1.2.1 (Coll et al. 2014) 

embA 4243460 C/T TGC/TGT 76 C/C Rv3794 2.2 (Coll et al. 2014);(Feuerriegel et al. 2014) 

embA 4246088 A/G CAA/CAG 952 Q/Q Rv3794 2.1 (Coll et al. 2014) 

embA 4246508 G/A GCG/GCA 1092 A/A Rv3794 4.4.2 (Coll et al. 2014) 

embA 4245055 C/A ACC/AAC 608 T/N Rv3794 4.6.1.2 (Coll et al. 2014) 

embA 4243377 A/C AGC/CGC 49 S/R Rv3794 M. canettii (Feuerriegel et al. 2014) 

embA 4243690 T/C ATG/ACG 153 M/T Rv3794 M. canettii (Feuerriegel et al. 2014) 

embC 4240897 C/G CGC/CGG 345 R/R Rv3793 4.1.1.1 (Coll et al. 2014) 

embC 4242803 G/C GTG/CTG 981 V/L Rv3793 4.1 (Coll et al. 2014);(Feuerriegel et al. 2014) 

embC 4241042 A/G AAC/GAC 394 N/D Rv3793 1 (Coll et al. 2014) 

embC 4242075 G/A CGG/CAG 738 R/Q Rv3793 3 (Coll et al. 2014);(Feuerriegel et al. 2014) 

embC 4241562 G/A CGC/CAC 567 R/H Rv3793 3.1.1 (Coll et al. 2014) 

embC 4240172 G/A GTG/ATG 104 V/M Rv3793 3 sub-clade (Coll et al. 2014) 

embC 4240671 C/T ACC/ATC 270 T/I Rv3793 Ancient lineages (Coll et al. 2014);(Feuerriegel et al. 2014) 

embC 4242643 C/T CGC/CGT 927 R/R Rv3793 4.9 (Coll et al. 2014) 

embC 4241539 T/C GGT/GGC 559 G/G Rv3793 4.3 sub-clade (Coll et al. 2014) 
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embC 4242883 C/T CCC/CCT 1007 P/P Rv3793 4.6.2.1 (Coll et al. 2014) 

embC 4240153 G/A TCG/TCA 97 S/S Rv3793 7 (Coll et al. 2014) 

embC 4242970 C/T ACC/ACT 1036 T/T Rv3793 M. bovis - M. caprae (Feuerriegel et al. 2014) 

gyrA 7892 G/A CTG/CTA 197 L/L Rv0006 4.5 (Coll et al. 2014) 

gyrA 7539 A/G ACC/GCC 80 T/A Rv0006 4.6.1 (Coll et al. 2014);(Feuerriegel et al. 2014) 

gyrA 9304 G/A GGC/GAC 668 G/D Rv0006 
Clade of 4.7, 4.8 and 

4.9 

(Coll et al. 2014) 

gyrA 7585 G/C AGC/ACC 95 S/T Rv0006 
Clade of 4.7, 4.8 and 

4.9 

(Coll et al. 2014);(Feuerriegel et al. 2014) 

gyrA 8135 C/T GTC/GTT 278 V/V Rv0006 4.8 sub-clade (Coll et al. 2014) 

gyrA 8978 C/T TTC/TTT 559 F/F Rv0006 4.9 sub-clade (Coll et al. 2014) 

gyrA 8452 C/T GCA/GTA 384 A/V Rv0006 1 (Coll et al. 2014) 

gyrA 8188 T/C CTG/CCG 296 L/P Rv0006 1.1.3 sub-clade (Coll et al. 2014) 

gyrA 8040 G/A GGC/AGC 247 G/S Rv0006 4.3.3 (Coll et al. 2014) 

gyrA 9143 T/C ATT/ATC 614 I/I Rv0006 Ancient lineages (Coll et al. 2014) 

gyrA 9260 G/C CTG/CTC 653 L/L Rv0006 1.2.1 (Coll et al. 2014) 

gyrA 9611 C/T GAC/GAT 770 D/D Rv0006 3.1.2.2 (Coll et al. 2014) 

gyrA 9566 C/T TAC/TAT 755 Y/Y Rv0006 5 (Coll et al. 2014) 

gyrA 8876 C/T TAC/TAT 525 Y/Y Rv0006 7 (Coll et al. 2014) 

gyrB 6140 G/T GTG/TTG 301 V/L Rv0005 4.3.4.2 sub-clade (Coll et al. 2014) 

gyrB 6124 C/T GCC/GCT 295 A/A Rv0005 1.1.2 (Coll et al. 2014) 

gyrB 6112 G/C ATG/ATC 291 M/I Rv0005 1 (Coll et al. 2014) 

gyrB 6446 G/T GCG/TCG 403 A/S Rv0005 
Clade of M. bovis, 5 

and 6 

(Coll et al. 2014) 

gyrB 6817 G/A AAG/AAA 526 K/K Rv0005 4.3.4 sub-clade (Coll et al. 2014) 

katG 2154724 C/A CGG/CTG 463 R/L Rv1908c 4 (Coll et al. 2014);(Feuerriegel et al. 2014) 

katG 2155503 G/A ACC/ACT 203 T/T Rv1908c BOV_AFRI (Coll et al. 2014) 

fabG1 

promoter 
1673338 G/A - -102 - 

Rv1482c-

Rv1483 
5 sub-clade 

(Coll et al. 2014);(Feuerriegel et al. 2014) 

inhA 1674434 T/C GTG/GCG 78 V/A Rv1484 6 (Coll et al. 2014);(Feuerriegel et al. 2014) 

inhA 1674883 A/G ATC/GTC 228 I/V Rv1484 1.1.3 sub-clade (Coll et al. 2014) 

inhA 1674816 T/G GGT/GGC 205 G/G Rv1484 M. canettii (Feuerriegel et al. 2014) 

inhA 1674520 C/T CCG/TCG 107 P/S Rv1484 M. pinnipedii (Feuerriegel et al. 2014) 

ahpC 2726210 T/C ATT/ATC 6 I/I Rv2428 4.1.1.3 sub-clade (Coll et al. 2014) 

ahpC 

promoter 
2726105 G/A - -88 - 

Rv2427A-

Rv2428 
3 

(Coll et al. 2014);(Feuerriegel et al. 2014) 

kasA 2518919 G/A GGT/AGT 269 G/S Rv2245 4.3.3 (Coll et al. 2014) 

embR 1417019 C/T TGC/TAC 110 C/Y Rv1267c 1 (Coll et al. 2014) 

embR 1416410 A/C CTG/CGG 313 L/R Rv1267c 4.6.1.2 (Coll et al. 2014) 

embR 1416702 A/G TAC/CAC 216 Y/H Rv1267c 4.6.2.1 (Coll et al. 2014) 

embR 1416977 T/C CAC/CGX 124 H/R Rv1267c 7 (Coll et al. 2014) 

rpsA 1834177 A/C CGA/CGC 212 R/R Rv1630 2 (Coll et al. 2014);(Feuerriegel et al. 2014) 

rpsA 1834836 T/C ATG/ACG 432 M/T Rv1630 4.3.3 sub-clade (Coll et al. 2014) 

rpsA 1834859 G/A GCG/ACG 440 A/T Rv1630 M. bovis sub-clade (Coll et al. 2014);(Feuerriegel et al. 2014) 

rpsA 1834916 A/C ACC/CCC 459 T/P Rv1630 7 (Coll et al. 2014) 

rpsA 1833554 A/G ACC/GCC 5 T/A Rv1630 M. canettii (Feuerriegel et al. 2014) 

rpsA 1833568 G/C CCG/CCC 9 P/P Rv1630 M. canettii (Feuerriegel et al. 2014) 

rpsA 1834169 A/G ACC/GCC 210 T/A Rv1630 M. canettii (Feuerriegel et al. 2014) 

rpsA 1834912 A/G GAA/GAG 457 E/E Rv1630 M. canettii (Feuerriegel et al. 2014) 

ethA 4326676 G/C AGC/AGG 266 S/R Rv3854c 2.1.1. sub-clade (Coll et al. 2014) 

ethA 4327103 C/T GGC/GAC 124 G/D Rv3854c 5 sub-clade (Coll et al. 2014) 

ethA 4326928 G/A GGC/GGT 182 G/G Rv3854c 5 sub-clade (Coll et al. 2014) 

ethA 4326439 G/T AAC/AAA 345 N/K Rv3854c 1.2.2 (Coll et al. 2014) 

ethA 4326148 C/A TCG/TCT 442 S/S Rv3854c 1.2.2 sub-clade (Coll et al. 2014) 

ethA 4327450 G/A GTC/GTT 8 V/V Rv3854c 1.2.2 sub-clade (Coll et al. 2014) 

ethA 4326176 T/G GAG/GCG 433 E/A Rv3854c 3.1.2.2 (Coll et al. 2014) 

ethA 4326739 G/C CGC/CGG 245 R/R Rv3854c 4.6.2.2 (Coll et al. 2014) 

ethA 4328004 G/A GTG/GTA 152 V/V Rv3854c 4.6.2.2 (Coll et al. 2014) 
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* The codon number is specified for protein coding regions. The gene coordinate rather than the codon number 

is used for RNA coding genes (i.e. rrs and rrl) and promoters. ** Lineage/clade refers to the branch in the 

MTBC phylogeny where the phylogenetic SNP was originated. Refer to Coll et al. 2014 for lineage and sub-

lineage nomenclature. *** Two sources were used to extract phylogenetic SNPs: (Coll et al. 2014) and 

(Feuerriegel et al. 2014) 

 

 

 

 

 

 

ethR 4328127 G/C TCG/TCC 193 S/S Rv3855 4.3.4.2 sub-clade (Coll et al. 2014) 

rrs 1472337 C/T - 492 - rrs 4.3.2 (Coll et al. 2014) 

rrl 1474001 C/T - 344 - rrl 4.8 (Coll et al. 2014) 

tlyA 1918281 A/C GGA/GGC 114 G/G Rv1694 7 (Coll et al. 2014) 

folC 2746340 G/A GCG/GTG 420 A/V Rv2447c 4.3.3 sub-clade (Coll et al. 2014) 

thyA 3073868 T/C ACC/GCC 202 T/A Rv2764c 4.3 (Coll et al. 2014);(Feuerriegel et al. 2014) 

rplC 801166 G/A GGC/AGC 129 G/S Rv0701 1.1.3 sub-clade (Coll et al. 2014) 
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Supplementary Table 3    Summary of Mycobacterium tuberculosis whole genome sequence datasets used in this study 

Population  

(reference) 

No. 

samples 

DST 

method 

ENA accession 

number 

Read 

length 

Median depth of 

coverage 

% Pan 

susceptible 

% Any 

resistance 

% 

MDR-TB 

% 

XDR-TB 

China (H. Zhang et al. 2013) 161 Solid medium SRA065095 100 113 27·3 72·7 72·7 14·3 

Karachi, Pakistan (Ali et al. 

2015) 

42 Agar proportion 

method 
Not available 

100 448 11·9 88·1 88·1 0 

Karonga, Malawi (Guerra-

Assunção et al. 2015) 

 

337 Ratio method 

ERP000436 

75 183 90·8 9·2 0·6 0 

Lisbon & Porto, Portugal 

(Perdigão et al. 2014) 

212 BACTEC 960 

MGIT or 

BACTEC 460 

ERP002611* 

100 157 21·7 78·3 44·8 12·7 

Samara, Russia (Casali and 

Nikolayevskyy 2012) 

21 BACTEC 960 

MGIT 
ERP000192 

50 38 33·3 66·7 52·4 19·0 

Vancouver, Canada (Gardy et 

al. 2011) 

19 BACTEC 960 

MGIT 
SRP002589 

50 58 100 0 0 0 

Overall  792    169 53·9 46·1 33·1 6·8 
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Supplementary Table 4   Novel mutations identified by TB profiler 

Drug DR Candidate Gene Mutations
a Number of samples 

(Population) 

Increased 

sensitivity
b 

INH katG G299S, P232S, F408L, D142G, G120S, 

CTCGGGT2155245C, D189A, D419G 
7 

(China) 
2·3% 

ahpC promoter C2726136T 

RMP rpoB S450Stop, CAGCCAGCTG761087C 
2 

(Pakistan and Portugal) 
0·7% 

EMB embA promoter C4243225T, G4243190C, 

C4243218CTACCATCGAG 
7 

(6 from China, 1 from 

Portugal) 

4·7% 
embA G554D, G200S 

embB A679T, Y319D, S538P, S412P, N399T 

PZA pncA V130M, G2289011GT, I133S, 

G2288786GGCCAAGCCAT (n=2), 

G2289011GT 

7 

(6 from Pakistan, 1 from 

Portugal) 

6·4% 

rpsA Q410R (n=2) 

ETH fabG1 promoter T1673432G, T1673432A 
9 samples 

(4 from China, 5 from 

Portugal) 

5·7% 
inhA I95L, I194T 

ethA CT4326393C, GT4327132G, A4326800AGC, 

C403R (n=2), Y143Stop, P51S, P149S 

 
a
Mutations present in phenotypically resistant samples and absent in susceptible cases, which are not strain-

specific or synonymous SNPs.  
b
Increased overall sensitivity to predict phenotypic drug resistance if mutations are added to the curated list. 

INH: isoniazid; RMP: rifampicin; EMB: ethambutol; PZA: pyrazinamide; STR: streptomycin; ETH: 

ethionamide 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



7 

 

Supplementary Table 5 Diagnostic performance of TB profiler compared to KvarQ method. 
 

   Curated drug resistance database results KvarQ results 

Drug 

 

Sample 

size 

Resistant 

(%) 

Sensitivity 

(95%CI) 

Specificity 

(95%CI) 

Accuracy 

(95%CI) 

Sensitivity 

(95%CI) 

Specificity 

(95%CI) 

Accuracy 

(95%CI) 

INH 693 305 

(44) 

92·8 

(89·9-95·7) 

100 

(100-100) 

96·8 

(95·5-98·1) 

86·9 

(83·1-90·7) 

100 

(100-100) 

94·2 

(92·5-96) 

RMP 694 264 

(38) 

96·2 

(93·9-98·5) 

98·1 

(96·8-99·4) 

97·4 

(96·2-98·5) 

95·8 

(93·4-98·2) 

97·9 

(96·5-99·3) 

97·1 

(95·9-98·4) 

EMB 484 150 

(31) 

88·7 

(83·6-93·8) 

81·7 

(77·6-85·8) 

83·9 

(80·6-87·2) 

60·7 

(52·8-68·5) 

89·2 

(85·9-92·5) 

80·4 

(76·8-83·9) 

STR 487 225 

(46.2) 

87·1 

(82·7-91·5) 

87·1 

(86-93·4) 

88·5 

(85·7-91·3) 

80 

(74·8-85·2) 

96·2 

(93·9-98·5) 

88·7 

(85·9-91·5) 

PZA 307 110 

(35.8) 

70·9 

(62·4-79·4) 

93·9 

(90·6-97·2) 

85·7 

(81·7-89·6) 

62·7 

(53·7-71·8) 

93·9 

(90·6-97·2) 

82·7 

(78·5-87) 

ETH 334 155 

(46.4) 

73·6 

(66·7-80·5) 

93·3 

(89·6-97) 

84·1 

(80·2-88·1) 

ND ND ND 

MOX 42 10 

(23.8) 

60 

(29·6-90·4) 

68·7 

(52·6-84·8) 

66·7 

(52·4-80·9) 

60 

(29·6-90·4) 

68·75 

(52·7-84·8) 

66·7 

(52·4-80·9) 

OFX 313 117 

(37.4) 

85·5 

(79·1-91·9) 

94·9 

(91.8·98) 

91·4 

(88·3-94·5) 

82 

(75·1-89) 

93·9 

(90·5-97·2) 

89·5 

(86·1-92·8) 

AMK 193 76 

(39.4) 

82·9 

(74·4-91·4) 

98·3 

(96-100) 

92·2 

(88·4-96) 

75 

(65·3-84·7) 

98·3 

(95·9-100) 

89·1 

(84·7-93·5) 

CAP 358 89 

(24.9) 

60·7 

(50·6-70·8) 

90·7 

(87·2-94·2) 

83·2 

(79·4-87·1) 

ND ND ND 

KAN 118 118 

(37.3) 

87·3 

(81·3-93·3) 

93·4 

(89·9-96·9) 

91·1 

(88-94·3) 

54·2 

(45·2-63·2) 

98·5 

(96·8-100) 

82 

(77·7-86·2) 

MDR 693 262 

(37.8) 

91·2 

(87·8-94·6) 

98·4 

(97·2-99·6) 

95·8 

(94·3-97·3) 

88·5 

(84·7-92·4) 

92·3 

(89·8-94·8) 

90·9 

(88·8-93) 

XDR 601 54 

(9) 

75·9 

(64·5-87·3) 

98·4 

(97·3-99·5) 

96·3 

(94·8-97·8) 

31·5 

(19·1-43·7) 

99·6 

(99·1-100) 

93·5 

(91·5-95·5) 
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Supplementary Figure 1 

Ciros plots summarising drug resistant associated genes and mutations in the curated library for anti-

tuberculosis drugs 

 

a) Isoniazid 

b) Rifampicin 

c) Ethambutol 

d) Pyrazinamide 

e) Streptomycin 

f) Ethionamide 

g) Fluoroquinolones  

h) Amikacin 

i) Capreomycin 

j) Kanamycin 

 

Colour-coded bars represent genes involved in drug resistance. Above the bars a grey histogram shows the 

marker density, as derived from the curated library. Thus, grey areas highlight drug-resistance determining 

regions in candidate genes, which in some cases span the whole gene (e.g. katG or pncA) or are confined to a 

certain region (e.g. rpoB or embB). Vertical black lines indicate the frequency of markers observed in the 

studied dataset (n=792). Grey areas may lack these lines if markers in the curated list were not found in the 

studied populations. Internal black lines show co-occurring markers both within and between genes. The 

thickness of these lines is proportional to the frequency of the markers that occur concurrently. 
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a) Isoniazid  

294 variable sites, 348 SNPs and 25 indels, in 4 genes and 3 promoters 
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b) Rifampicin  

97 variable sites, 143 SNPs and 19 indels, in 2 genes 
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c) Ethambutol  

178 variable sites, 211 SNPs and 1 indel, in 4 genes and 1 promoter 
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d) Pyrazinamide  

222 variable sites, 279 SNPs and 64 indels, in 2 genes and 1 promoter 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
 



13 

 

e)  Streptomycin  

35 variable sites, 44 SNPs, in 2 genes 
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f) Ethionamide  

42 variable sites, 39 SNPs and 5 indels, in 3 genes and 1 promoter 
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g) Fluoroquinolones (moxifloxacin and ofloxacin)  

 

37 variable sites, 51 SNPs, 2 genes 
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h) Amikacin  

 

8 variable sites, 9 SNPs, in 1 gene 
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i) Capreomycin  

 

29 variable sites, 22 SNPs and 10 indels, in 2 genes 
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j) Kanamycin  

12 variable sites, 14 SNPs, in 1 gene and 1 promoter 
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Supplementary Figure 2   The TB profiler tool (http://tbdr.lshtm.ac.uk) 

Screenshot of TB profiler input page  
 

 
 
Screenshot of TB profiler output page: case of an XDR-TB Beijing sample  
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Supplementary Figure 3 Diagnostic performance of the curated library compared to alternative drug 

resistance mutation databases, using phenotype drug susceptibility data as the reference standard. 

 

 

 
 

Inferred analytical accuracies (sensitivity and specificity) of the curated drug resistance mutation library versus 

alternative drug resistance mutation databases: TBDreaMDB (Sandgren et al. 2009) and MUBII-TB-DB  

(Flandrois et al. 2014). For each library in silico inferred resistance phenotypes were compared to reported 

phenotypes obtained from conventional drug susceptibility testing. 95% confidence intervals are shown in 

brackets.   
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Supplementary Figure 4   Diagnostic accuracy across populations 

 

The sensitivity and specificity of drug resistance mutations in the curated list is calculated for each drug, both 

within each population and overall, assuming the phenotypic drug susceptibility test is the reference standard. 

The point estimates are represented by solid rectangles with size proportional to the population size, where 

horizontal lines represent the 95% confidence intervals. The overall estimate is represented by a diamond with 

width representing the 95% confidence interval. Dotted vertical lines are drawn at the overall estimates. The 

data presented in this supplementary figure correspond to that of Table 2 in the main manuscript.  
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c)  Ethambutol 

 

 
 
d) Pyrazinamide 

 

 
 

 

e) Streptomycin 
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f) Ethionamide 
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